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Science–policy–society interfaceSustainability science aims to solve pressing global challenges by integrating the natural sciences with the social
sciences and the humanities. This also reﬂects the aims of IATSS. An interdisciplinary approach removes barriers,
but a transdisciplinary approach additionally seeks to create a new, uniﬁed direction with a focus on solving
problems, engaging a broad range of stakeholders outside academia. IATSS has been successful in removing
barriers between specializations, but it must consider shifting from the interdisciplinary toward the transdisci-
plinary, and how to connect with a wider community of stakeholders.
Scientiﬁc knowledgemust be combined with other knowledge systems such as traditional and local knowledge,
leading to a more effective interface between science, policy and society. Advanced methods and technology
must be tailored to reﬂect local conditions and values—each transportation society is supported not only by
technology and institutions but also by culture and patterns of behavior.
Population decline and aging are among the greatest challenges facing Japan, and addressing them in the context
of a transportation society will be an important issue on the agenda of IATSS. It will be critical not only to look at
the physical, economic and social issues, but also to focus on people themselves. In Japan the development of
renewable energy has accelerated since the Fukushima nuclear accident, but it needs to be linked to the broader
rebuilding of resilient local communities. For IATSS the challenge is to consider transportation frameworks
suitable for such compact cities and rural communities.
Considering the future development of IATSS, I suggest promoting strategic participation at related international
events, and building institutional links with existing networks. Rather than serving as a specialist journal, IATSS
Research should look at trafﬁc safety in a broad sense, and discuss visions for transportation societies as well as
concrete research ﬁndings.
© 2014 International Association of Trafﬁc and Safety Sciences. Production and hosting by Elsevier Ltd.
All rights reserved.1. Transcending the interdisciplinary, moving toward
the transdisciplinary
Over the last decade or so I have worked with research groups at
Harvard and other universities as part of the global effort to create and
develop the ﬁeld of sustainability science [1]. A distinguishing feature
of this ﬁeld is its fusion of the natural sciences with the social sciences
and humanities to create a new, holistic science. Another is that it
seeks the means to solve pressing global challenges. I believe these
aims are fundamentally the same as those of IATSS.n of Trafﬁc and Safety Sciences.
and Safety Sciences. Production aFor many years, however, I have been disappointed by a common
tendency to only make superﬁcial or token efforts toward fusing the
natural sciences, the social sciences and humanities. I have witnessed
this through my own participation in interdisciplinary projects. Re-
search projects often intend or claim to be interdisciplinary, yet turn
out to consist of several groups with specialized expertise, that their
team leaders are left to tie together in writing at the end. Through this
experience, I have come to realize that in order to conduct truly inter-
disciplinary research it is not enough to simply assemble people with
different ﬁelds of expertise; instead, we must nurture coordinators
who possess the unique leadership skills needed to keep themworking
together.
The International Council for Science (ICSU) has established a review
panel to evaluate its activities and to help shape its future activities. As a
member of this panel, I once again face the challenge of trying to deﬁne
what “interdisciplinary”means. Despite the extensive use of the word,
its meaning remains somewhat elusive.nd hosting by Elsevier Ltd. All rights reserved.
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research initiative that seeks to tie together existing organizations
engaged in research on the global environment, and to present a frame-
work for further advanced research in the area. Participants in the initia-
tive include international organizations that until now have been
supported by speciﬁc scientiﬁc ﬁelds. The International Geosphere–
Biosphere Program (IGBP), for example, engages in natural-science-
related efforts focused on global monitoring systems, the International
Program on Biodiversity Science (DIVERSITAS) focuses on biodiversity,
and the International Human Dimensions Program on Global Environ-
mental Change (IHDP) takes a social-science approach. Although these
organizations have all targeted the issue of the global environment,
their discussions have not been systematically organized; rather, dis-
cussions among groups of geoscientists, biologists, and social scientists
have been pursued independent of one another.
To overcome this, the ICSU has taken a central role in establishing the
new Future Earth initiative to integrate research for global sustainability.
Now, of course, the ICSU faces the true test: whether the ambitious and
much-needed initiative will fulﬁll its promise.
The review panel met in Singapore in October 2013. Among the
interesting topics of discussion was the difference between the inter-
disciplinary and the transdisciplinary. The interdisciplinary is certainly
preferable to the multidisciplinary, as the latter fails to transcend the
barriers between disciplines. Yet the interdisciplinary merely removes
barriers within the academic world. A transdisciplinary approach, how-
ever, seeks not only to transcend boundaries but also to create a fusion.
That is, the walls between disciplines must be removed and a new,
uniﬁed direction established with a focus on solving problems. In addi-
tion to transcending the barriers between disciplines, it also becomes
important to establish connectionswith stakeholders outside academia,
with wider society. Fig. 1, drawn by Professor Joske Bunders of VN
University Amsterdam, presents an easy-to-understand summary,
showing the transdisciplinary at the far end with a loose boundary
separating the academic from wider society [2]. The key point here is
that the participation of various non-scientist stakeholders from
the non-academic environment—that is, engaging in dialogue with
society—is the hallmark of transdisciplinary research. Transcending
the interdisciplinary, then, means transcending the academic. I think
this is the direction in which we must take scholarship.
Society must be included within the grand arena of sustainability
science; it must not be shut out. Scholarship and society have to co-
evolve. Scholarship must consider transdisciplinary problem solving
and present a vision for an ideal society, while society should evaluate
the usefulness of the vision and decide what should become of it. In
this way, sustainability science will evolve into a higher-level academic
system; society and scholarship will improve simultaneously. It is
critical that we discover a new direction that incorporates mechanisms
for such coevolution.Mono-
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Fig. 1.What is transdisciplinIssues such as nuclear power safety, for example, have previously
been discussed in terms of science and technology as well as in terms
of society, but nowmust be discussedmore broadlywith a focus on sus-
tainability. The most important thing in doing so is transparency and
communication, yet all too often these elements are lacking. When I
was invited to give a lecture at the launch of the Nuclear Education
and Research Initiative, part of The University of Tokyo's Global Centers
of Excellence (COE) Program, I spoke from the perspective of sustain-
ability science and highlighted the importance of seeking a dialogue
with society. Unfortunately, the response to the nuclear power plant
accident at Fukushima Daiichi clearly showed a lack of transparency
and communication. In order to solve such problems and regain the
trust of the international community, therefore, I worked in coordination
with the Nuclear Regulation Authority of Japan to establish a global com-
munications program at the United Nations University. On 3 February
2014 we held a symposium in Fukushima City called “Information
Sharing and Communication for Recovery in Fukushima\A Human
Security Approach,” with the participation of experts from Japan and
overseas.
Seen from this perspective, I think IATSS has been successful in re-
moving the barriers between specializations by having everyone work
together on common projects. But have we achieved true fusion? That
is, have we transcended specialization to produce results that stand on
their own, or are we still at the stage of simply producing new results
through cooperation between existing specialized domains? This is a
matter of assessment, but with respect to the current and future
direction of IATSS, I think ourway forward becomes clear whenwe con-
sider the challenge of shifting from the interdisciplinary toward the
transdisciplinary. Certainly we already keep society in mind as we con-
sider the relationship between society and our individual disciplines,
but I think the issue of how we understand our connection to an even
wider community of stakeholders is of enormous academic signiﬁcance.
2. Comprehensiveness and specialization in the interdisciplinary
I believe that disciplines are important. Most IATSS members have
their own discipline, but I believe there is a need to plant the seeds of
a transdisciplinary approach, as a direction for IATSS to move in the
future. In addition to sustainability science, another similar initiative
at The University of Tokyo involves the Institute of Gerontology. When
thinking about our aging society, medicine is certainly important, as is
the insurance system, not to mention our views on life and death. It is
important, therefore, to get the school of medicine involved, and the
school of economics, and the school of humanities and sociology. An in-
dividual faced with such a challenge would consult a doctor for certain
issues, an insurance agent for others, and a perhaps a priest for others,
exercising overall control and maintaining balance as an individual. An
individual is capable of coordinating and managing these differentr-
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disciplinary suggests that there must be all sorts of people involved, but
it may be more effective to adopt an interdisciplinary mindset that
enables one to thoroughly digest the knowledge and other assets in
one's possession. This notion is quite similar towhat I mentioned earlier
about the need for coordinators who can operate at a different level.
When discussing the nature of science, Professor Hiroyuki
Yoshikawa, who served as both President of The University of Tokyo
and President of the Science Council of Japan, stresses the importance
not only of research activities that lead to scientiﬁc discoveries (Type
1 basic research) but also of research that seeks to apply such ﬁndings
to use in society (Type 2 basic research). He argues that Type 2 basic
research requires structural, integrated research activity; he calls this
“synthesiology” and publishes an academic journal by that name
through the National Institute of Advanced Industrial Science and
Technology [3].
Professor Yoshikawa has also long noted the importance of “inverse
manufacturing” as a supplement to manufacturing, arguing that re-
source circulation considerations require the integration of heretofore
disconnected production and waste processes. At the Central Environ-
ment Council of Japan I was involved in drawing up the Basic Plan for
the Promotion of the Recycling-Oriented Society, and we were deeply
inﬂuenced by Yoshikawa's ideas on inverse manufacturing.
3. Integration of other knowledge systems
I attended the Rio+20 United Nations Conference on Sustainable
Development held in June 2012. One of the central themes guiding the
discussions was the green economy in the context of sustainable
development and poverty eradication. Another concerned whether
the United Nations and its member states were the institutional frame-
work for sustainable development. It requires an enormous amount of
effort for United Nations bodies and governments to act as representa-
tives of the people in making, say, the Framework Convention on
Climate Change (FCCC) or the Convention on Biological Diversity
(CBD) effective. We must also consider a multi-stakeholder involve-
ment approach in which local governments, corporations, universities,
non-proﬁt organizations, and private citizens engage with the issues
through the formation of horizontal networks. It is impossible to move
toward a global consensus when powerful states can hinder the
effectiveness of a treaty for the sake of their own perceived interests.
At a time when we must change the status quo, I believe multi-
stakeholder involvement is critical.
In December 2013 I attended the Second Plenary of the Intergovern-
mental PlatformonBiodiversity and EcosystemServices (IPBES-2) in An-
talya, Turkey, an interesting issue was discussed. The Intergovernmental
Panel on Climate Change (IPCC) focuses on consolidating knowledge
contained in peer-reviewed journal articles. It has not, however, directed
sufﬁcient attention to other knowledge systems, that is, other mecha-
nisms for knowledge generation that lie outside the scientiﬁc method,
such as indigenous and local knowledge (ILK). At IPBES-2 there was
discussion of how, if we seek to address other knowledge generation
systems, to integrate them with the system of scientiﬁc knowledge
grounded in peer-reviewed journal articles. Should we keep them sepa-
rate and try to rank them, or should we create a process for bringing
other knowledge in scientiﬁc knowledge systems? There may other
possibilities, and no conclusion has yet been reached. The IPBES did,
however, express clear and overwhelming support for the idea that
other knowledge systems must not be ignored.
Applying the above to the trafﬁc and transportation ﬁeld, if there are
two approaches—one is the pursuit of that which can be solved or
demonstrated through science, and the other is the application of
experience-based knowledge from the local area—then the question is
whether incorporating the latter enables the creation of a more inclu-
sive trafﬁc safety community. Surely academics are capable of stepping
out of academia into broader society, absorbing the knowledge of theircommunities, and integrating it from a transdisciplinary perspective. I
think this would be especially useful when expanding activities
internationally.
For example, I travel frequently to Southeast Asia and the way
motorcycles and pedestrians cross the roads there goes well beyond
convention to approach a kind of culture. Would it be correct to ignore
this and consider trafﬁc safety in Vietnam only in scientiﬁc terms, such
as the number of motorcycles and the number of trafﬁc accidents?
I think we must take a pluralistic approach that also considers culture,
when evaluating trafﬁc safety in each country. Getting various stake-
holders involved, and taking a broader view by ﬁndingways to incorpo-
rate the knowledge of the non-scientiﬁc community within the
knowledge of the scientiﬁc community—will lead to a more effective
interface between science, policy and society.
One of my colleagues employs the phrase “citizen's science” to sug-
gest that we should move beyond science narrowly deﬁned, toward
something broader, toward a science for the people. This also suggests
a different understanding of contributing to society, a move beyond a
scientist's obligation to share ﬁndings with civil society to a posture of
learning from citizens through dialogue that inﬂuences the course of
study. I hope such interactive communication can be put into practice
in the activities of IATSS, too.
The United Nations University has established a Regional Centers of
Expertise (RCE) framework for the promotion of Education for Sustain-
able Development (ESD). This initiative seeks to support such efforts in
Japan and around the world, and is ﬁrmly grounded in local action.
When considering ESD, for example, we tend to think of higher educa-
tion or elementary education, but actually many different actors are
brought together around a core community. These may include local
governments or corporations, in addition to universities, high schools,
elementary or middle schools, and even non-proﬁt organizations and
ordinary citizens. The United Nations deﬁnes many different stake-
holders, including ethnic minorities, women, and children, and this is
the level at which the program works. RCEs also have a role to play in
post-disaster recovery; I understand the Kesennuma RCE, for example,
has played a major role in the aftermath of the Great East Japan
Earthquake.
In this regard I have been greatly inﬂuenced by Indiana University
Distinguished Professor and the Nobel Prize laureate in Economics
Elinor Ostrom whose passing in 2012 was a great loss to academia. In
February 2012, I had the opportunity to speak with her in person at
the Delhi Sustainable Development Summit (DSDS) hosted by
Dr. Rajendra K. Pachauri, Chairman of the IPCC and Director of The Ener-
gy and Resources Institute (TERI) in India. The theme of the event was
the global commons, and the importance of ﬁnding ways to connect
the global commons and the local commons [4]. The global environ-
ment, for example, constitutes a global commons while our local use
of resources is a local commons.
In thinking about these issues, one of the keywords that Professor
Ostrom and her group employed was “nested enterprises [5].” Until
now there have been different governing bodies at the global, regional,
sub-regional, national, and local levels. Nevertheless, within any given
region we ﬁnd both global and local problems occurring simultaneous-
ly. The message delivered by Professor Ostrom and her group was that
instead of arguing about global issues at the United Nations, turning to
national governments to solve national issues, and talking to mayors
about local government matters, it will be important to create the
nested enterprises that also involves corporations, non-proﬁt organiza-
tions, and citizens.
4. The global and the local
I believe one the greatest problems in pursuing international re-
search is the tendency to adopt the perspective of linear development,
for example, the assumption that our transportation society should
eventually move in the direction taken by advanced Western nations.
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countries and regions, have transportation societies of their own
whose ideal forms vary with local conditions. Each transportation
society is supported not only by technology and institutions but also
by culture and by patterns of human behavior. I think it is important
to seek the optimal solution for each area, respecting a variety of differ-
ent values.
While the same is true of the relationship between the global
commons and the local commons, there are some things that must be
addressed through a shared global strategy, like the need to reduce
carbon dioxide emissions and trafﬁc accident fatalities. When it comes
to how to carry out such reductions, or what such reductions will
mean to those living in a given area, or how to change people's mindset
in order to enable such reductions, however, these are local issues.
Efforts to solve local issues can beneﬁt from the adoption of advanced
methods from other areas, but the question is how effectively such
methods can be modiﬁed to suit local conditions. It is important, I
think, to consider various interrelated elements when tailoring them
to ﬁt local community systems.
Sometimes people say that despite introducing very advanced trans-
portation technology into a developing country, the fact that the local
infrastructure or way of life remains bound by tradition creates a
mismatch that runs the risk of causing major trafﬁc problems. I like to
think, however, that this actually offers tremendous opportunities.
In Asia, for example, the fact that telephone line infrastructure was
underdeveloped is what led mobile phone use to spread so broadly
and so rapidly. The changes brought about by mobile phones in
Mongolia, where I have conducted research, are simply amazing.
When I ﬁrst visited a decade ago, there were people standing on the
streets renting out phones for people to make calls on the spot. Today,
nomads use mobile phones out in themiddle of the steppes, recharging
them with solar panels installed in their yurts.
Once a framework like this is in place, nomads can use mobile
phones to share early warnings about a predicted drought, enabling
them to take evasive action or learn which direction to go for more
abundant rainfall. Because the lands inMongolia are public, it is relative-
ly easy to take refuge on more favorable terrain in times of emergency.
For those living a traditional nomadic life, therefore, early warnings are
critical for avoiding droughts and the harsh winter periods known as
“dzuds”. The advanced technology of the mobile phone combine well
with the traditional nomadic lifestyle.
In this way, apparent mismatches can bring new opportunities to
discover paths that lead toward solutions. I think we should seek to
engage in the kind of dynamic research that leads to actual social imple-
mentation. Seeing the resolution of great mismatches as opportunities
to deploy new systems seems like a particularly effective perspective
for IATSS to take given its broad interest in trafﬁc safety.Fig. 2. Results of cluster analysis showing the changing land5. Describing the academic landscape
When considering the integration of scholarship, it is extremely
important to make full use of information technology. Fig. 2, drawn up
by Tokyo Institute of Technology Associate Professor Yuya Kajikawa
and his colleagues, shows changes in the academic landscape for sus-
tainability science between 2007 and 2013 [6]. In 2007, sustainability
science was being discussed within discrete ﬁelds such as agriculture,
forestry, ﬁsheries, ecological economics, rural sociology, and tourism.
By 2013, however, a fusionwas taking place that transcended individual
ﬁelds to include environmental systems, energy systems, economy and
business systems. In other words, sustainability science underwent a
great transformation between 2007 and 2013. They also found that
“socio-ecological systems” and “transition management” are now hub
clusters, bridging different ﬁelds in sustainability science research [6].
It is because dynamic systems involving both humans and nature are
the central concern of sustainability science that we need to integrate
the natural sciences, the social sciences and the humanities.
If the integration of these sciences amounts to nomore than a token
or superﬁcial effort, then we will be left with the previous specialized
academic landscape. But if there are domains in which academic prog-
ress can only be achieved through true fusion, then we have no choice
but to move in that direction. Results from the new integrated ﬁeld of
sustainability science have shown that such changes can take place
over a very short period of time.
Taking global warming as an example, when looking at the inﬂuence
of warming on physical distribution through arctic shipping routes, an
approach that integrates the natural sciences and the social and human
sciences is essential. Unfortunately, although themedia reports on inter-
national trends from this perspective, the ﬁndings of integrated research
by organizations such as the Stockholm Resilience Centre remain largely
unknown in Japan and the rest of Asia. There is an urgent need to train a
next generation of researchers who are able to effectively conveywhat is
happening in the world today related to transdisciplinarity, including
trends at Rio+20 and in the Future Earth initiative.
Turning to Japan, the greatest social issues include the advance of
population decline and aging. Thinking about how to address these
issues in the context of a transportation society will be extremely
important for the future activities of IATSS, but I do not think we have
yet presented a comprehensive vision. From now on, in addition to
the natural sciences approach to trafﬁc safety, a major role will also be
played by the social sciences and the humanities, making a fusion
between them essential.
The elderly are a part of our transportation society, and utilize vari-
ous means of transportation. They may sometimes be drivers, and
sometimes harmed by transportation. It will be critical to think about
a transportation society in this period of aging that is so unprecedentedscape of sustainability research (Kajikawa et. al., 2014).
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rural issue, but it will undoubtedly be an urban problem, too. How can
we prevent the elderly in rural areas from being excluded from a trans-
portation society? How can we ensure a safe transportation environ-
ment for the elderly in urban areas? When considering issues such as
these, it will be critical not only to look at physical, economic, and social
issues, but also to focus on people themselves as we seek to identify the
ideal form of our transportation society.
6. A shift to renewable energy that brings local revitalization
Recently I have had many opportunities to discuss renewable
energy. In Japan its development has accelerated after the Fukushima
nuclear power plant accident, with the adoption of the feed-in tariff
system, in particular, creating something of a renewable energy bubble.
I think it would be a mistake, though, to aim for the development of re-
newable energy as an end in itself; we need to link the development of
renewable energy with the revitalization of local economies.
Professor Klaus Töepfer was Germany's ﬁrst Federal Minister for the
Environment, serving in that capacity after the Chernobyl accident. He
later became Executive Director of the United Nations Environment
Program, and has now returned to Germany where he is Executive
Director of the Institute for Advanced Sustainability Studies (IASS) in
Potsdam. He drew attention for his appointment by Chancellor Angela
Merkel as Co-Chair of the Ethics Commission for a Safe Energy Supply,
formed in the wake of the Fukushima nuclear power plant accident.
Based on the advice of this commission, Germany adopted a cabinet
decision to cease the use of nuclear power by 2020 [7].
According to Töepfer, the switch from fossil and nuclear fuels to re-
newable energy sourceswill require structural changes in local commu-
nities that include how cities are built and the nature of transportation
frameworks. He notes that renewable energy is something that should
naturally be produced and consumed locally, so we must change the
social structure accordingly.
Dairy farming, for example, is thought to be well suited to the use of
solar panels. Installing elevated solar panels on pastureland and raising
livestock beneath them creates shade in summer that beneﬁts the ani-
mals. And because livestock eat grass, there is no need to perform the
weed-removal maintenance such installations normally require. Unfor-
tunately, such arrangements are difﬁcult under current law and regula-
tion in Japan. Agricultural sectors tend to resist the incursion of
renewable energy operations onto agricultural land, feeling that even
abandoned ﬁelds and paddies that are no longer cultivated should not
be used to develop renewable energy, since they might one day be
returned to agricultural use.
Why not, then, unify the processes of farming and installing solar
panels under the concept of “harvesting?” Indeed, in the broad sense
of the word, “harvesting” covers the production of both agricultural
products and energy. Pursuing such total farm management would
make it possible to engage in agriculture and dairy operations even
without subsidies. Similarly, cultivating vegetables in greenhouses and
milking cows requires a great deal of energy. For farmers to produce
the necessary energy on their own would stabilize farm management
while contributing to a more sustainable local community.
If we seek a society that uses renewable energy as a major source of
its energy needs, we must change the way we build local communities.
The issue for IATSS is to consider what transportation frameworks are
suitable in this regard. It will be important to build compact cities and
rural communities, but it will also be critical to look at how to make
urban areas and villages compact, how to promote agriculture, forestry,
and ﬁsheries production in other areas, and how to regenerate natural
areas.
Particularly in the wake of the Great East Japan Earthquake, more
attention has been directed to the issue of the resilience of local commu-
nities. We need to bolster the potential to reduce disaster risk throughenhancing resilience not only by civil engineering means but also by
ecological and social means. The merits and demerits of massive
seawalls are being debated in parts of the Tohoku region that sustained
tsunami damage, but from the standpoint of sustainability science I
think we need to advocate widely for the building of communities
that employ broader means to mitigate the impact of disasters.7. Strategic participation in events
2014marked the closing year of theDecade of Education for Sustain-
able Development (ESD), an effort by the United Nations that was
originally proposed by Japan. Various events marking this milestone
will be held in Okayama and Nagoya. IATSS should use this opportunity
to communicate, say, the role of ESD in trafﬁc safety. Or perhaps IATSS
could announce the results of its current project concerning ESD and di-
saster mitigation education.
I often plan side events at conferences held by the United Nations
and other international organizations, and I think such events can be ex-
tremely effective. During the IPBES plenarymeetings inDecember 2013,
I spoke as a panelist at three side events, arguing, for example, that in
moving IPBES assessments forward we needed to integrate indigenous
and local knowledge with modern scientiﬁc knowledge. I think IATSS
should also consider creating a framework to promote strategic partici-
pation at related international events by planning side events and in-
volving members in them.
I also think IATSS should seek ties to outside networks. Organization-
al relationships based on ties between individuals ultimately disappear
when such individual relationships come to an end. Relying on individ-
ual relationships alone will not be sufﬁcient to develop IATSS as an
international organization. Itwould be better to build a network of orga-
nizations that already serve as hubs for existing networks, something I
call a “global meta-network.” It might be effective, for example, to
host an annual IATSS international conference that invites key people
from such hub institutions.8. The future of IATSS Research
Rather than serving as a specialist journal of trafﬁc safety, I think
IATSS Research should aim to be a journal that draws transdisciplinary
research related to trafﬁc safety as broadly deﬁned from all around the
world. Concrete research ﬁndings are important, but I would also like
to see the journal discuss visions for transportation society in the
twenty-ﬁrst century.
Serving as amember of theManagement Advisory Committee in the
lead-up to the 40th anniversary, I had the opportunity to speak with
many of our experts from overseas. Not a single person recommended
focusing narrowly on trafﬁc safety. Almost everyone agreed that IATSS
would beneﬁt from looking at trafﬁc safety in the broad sense, and I
hope this is the direction the journal will take.References
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